Glucagon-like peptide-1 and islet lipolysis.
A role for glucagon-like peptide 1 (GLP-1) has been suggested in stimulating beta-cell lipolysis via elevation of cAMP and activation of protein kinase A, which in turn may activate hormone-sensitive lipase (HSL), thereby contributing to fatty acid generation (FFA) from intracellular triglyceride stores. FFAs may then be metabolized to a lipid signal, which is required for optimal glucose-stimulated insulin secretion. Since HSL is expressed in islet beta-cells, this effect could contribute to the stimulation of insulin secretion by GLP-1, provided that a lipid signal of importance for insulin secretion is generated. To examine this hypothesis, we have studied the acute effect of GLP-1 on isolated mouse islets from normal mice and from mice with high-fat diet induced insulin resistance. We found, however, that although GLP-1 (100 nM) markedly potentiated glucose-stimulated insulin secretion from islets of both feeding groups, the peptide was not able to stimulate islet palmitate oxidation or increase lipolysis measured as glycerol release. This indicates that a lipid signal does not contribute to the acute stimulation of insulin secretion by GLP-1. To test whether lipolysis might be involved in the islet effects of long-term GLP-1 action, mice from the two feeding groups were chronically treated with exendin-4, a peptide that lowers blood glucose by interacting with GLP-1 receptors, in order to stimulate insulin secretion, for 16 days before isolation of the islets. The insulinotropic effects of GLP-1 and forskolin were exaggerated in isolated islets from exendin-4 treated mice given a high-fat diet, with a augmented palmitate oxidation as well as islet lipolysis at high glucose levels in these islets. Exendin-4 treatment had less impact on mice fed a normal diet. From these results we conclude that while GLP-1 does not seem to induce beta-cell lipolysis acutely in mouse islets, the peptide affects beta-cell fat metabolism after long-term adaptation to GLP-1 receptor stimulation.